Masayoshi Okabe visited the Palau and Yap Islands to study the local medicinal plants and diseases treated through their use. He made reports of his findings (1941a, 1943a) in Japanese. In this paper the authors present for the first time in the English language a published record of Okabe's findings.
main agricultural enterprise) includes cassava, taro, sweet potato and banana. Most soil types are well suited to agricultural forest cultivation and carefully managed clean-tilled crop cultivation (Smith, 1983a ; see also Cole et d., 1987) .
The Yap Islands are located northeast of Palau, at lat. 9 33' and long. 138 09'E. They consist of four volcanic main islands including Yap itself, and 15 coral atolls. The island chain lies within a fringing r e e f~s < e m .
V e g e t a t i o n -c o n s i s t s~f -e v e r g t e e u r a i a -f o r t v a a -w o o d l d mixed-forest. Asin
Palau, Yap's main agricultural enterprise is subsistence crop production. Its major crops are cassava, taro, sweet potatoes, yams, bananas and coconuts. Most soils are suitable for the production of agricultural forest crop and carefully managed clean-tilled crop (Smith, 1983b ; see also Falanruw d., 1987) .
OKABE'S TRAVELS AND OBSERVATIONS
The ancestral medicinal culture of the Palau and Yap islanders is based wholly on the medicinal properties of the wild plants of the islands. When Okabe visited the islands in the early 1940's, the secrets of this art were known only to the "omkar" (Palau) or "tafalai" (Yap), names by which the native practitioners were known, and passed down through the generations from one heir to the next. The traditional folk culture was however being diluted by the facilities and ways of modern Japanese medicine (Okabe, 1940b (Okabe, , 1941a (Okabe, , 1943a ). Okabe's intent was to record the tradition so that scientists could in time use this information in their search for new medicines. In the introductory paragraph of one of his reports, Okabe observes: "thinking of the motive of discovery of such invaluable drugs as cocaine and quinine having originated in folk medicines of a native tribe in South America, study of folk medicine should not be disregarded" (Okabe, 1941a (Okabe, , 1943a . Two and one-fifth percent of all Japanese imported tropical plant materials in 1936 were medicines. Clearly tropical medicinal plant cultivation had great potential. There was a wealth of knowledge in the native tradition. It was Okabe's belief that medicinal plants could and ought to be cultivated for economic profit on the part of the Japanese pharmaceutical industry (Okabe, 1940b ).
Okabe's first voyage to Palau was to the island of Peleliu to study its coral reef vegetation. There is no mention in his report (Okabe, 1940a) of the medicinal value of the plants he surveyed. During that same year, Okabe (1940b) published a synopsis of medicinal plants known to exist on all the Palau Islands, though this report was not based on his own observations but was rather a compilation from Makino and Nemeto, "Flora Japonica." Okabe lists 100 Palauan plant species. It is interesting that so many of these species are introduced (65 introduced compared to 35 indigenous). Presumably the native peoples had learned well through the generations the healing properties of the plants introduced by colonists. Apparently, experimental testing of the cultivability of medicinal plants was already underway at this time, for Okabe describes its progress in some detail.
Okabe published an account of his,own observations on the Palau Islands the following year (Okabe, 1941a) . He gathered his information from the native Palauan people designated as "Kanakas." Okabe collected specimens of each plant, altogether totalling eighty-two species. The family best represented is Euphorbiaceae with six species and next Verbenaceae with five species. Most species are herbs, and the plant part most often used is the young leaf.
Okabe's latest paper (Okabe, 1943a) contains a rewrite of the earlier paper on Palau as well as a list of plants known to be used for medicinal purposes on the Yap islands. The listing of plants in the present article is a reproduction of the lists from the 1941a and 1943a reports. There are some additions to the second draft of the Palau chapter that merit attention. The plants listed are those used by the indigenous Kanakas, as well as by people termed by the translator, and therefore we must presume by Okabe himself, as "Chamorro". It must be cautioned, however, that the term "Chamorro" is more properly referable to people of the Marianas; we are not aware of the true origin of the people designated as "Chamorro" by Okabe. A total of 88 species is listed.
A thorough investigation must include studies of all tribes and islands, for there were differences (Okabe, 1941a) . This was evidently Okabe's intent. He had by 1943 extended his knowledge of the medicinal plants on Palau by studying the Chamorros, and he surveyed the Yap Islands. Okabe's Yap list contains 95 species. The family best represented is Fabaceae with eleven species, and the plant part most often used is the leaf. As is the case with plants on Palau, the flower is least often used. Unlike the data of Palau, in his Yap list Okabe credits the persons from whom he received information. Most of it was gathered from native tribal persons, some from an earlier publication (Nakamura) , and a few from a Columbian missionary.
LITERATURE
Other Okabe papers to which we had no access are listed in Johnston (1975) . These include Okabe (1940c) , cited in Uchinomi, of which no description of its contents are noted; Okabe (1941b) , in which Okabe lists 88 species of plants used by the Kanakas; Okabe (1941c) , which contains a listing of medicinal plants from Jaluit; Okabe (1941d) , cited in Uchinomi, of which no description of its contents are noted; Okabe (1943b) , a paper cited in Sachet and Fosberg (1955) , of which no description of its contents are noted. Sachet and Fosberg (1955) does not include a citation for Okabe (1943b) . It does however include Okabe (1941~) as well as Okabe (1941e) which was not included in Johnston's bibliography. The Okabe (1941e) article contains a listing of 179 plant species from Jaluit and a brief description of the vegetation of Jaluit.
Following is a list of the publications on medicinal flora of Palau and Yap cited by Okabe: Makino & Nemeto (1931) (0kabe7s list of 100 species in his 1940b article come from this source); Nakamura (Okabe lists plants originally published by Nakamura in the chapter on Yap medicinal plants in the 1943a article. Okabe also cites Nakamura in a chapter on a comparative study of medicinal plants used on other islands, in the 1941a article but not included in the 1943a rewrite. In this chapter, Okabe lists 24 plants used medicinally in Yap as well as Palau); Narabayashi (Okabe cites Narabayashi in that same 1941a chapter). See Literature Cited for more complete information.
The Japanese horticulturist Yasuhei Ashizawa visited the Palau Islands in 1954 to report on the success of plants introduced during the Japanese administration. On his list of 99 plants are 13 species known to have been used medicinally (Ashizawa, 1954) .
A more recent investigation into the medicinal flora of the Palau Islands was made by Salsedo & Smith (1987; see also Salsedo, 1970) , who surveyed "every village and hamlet in Palau," from August 1968 through August 1970. They collected a total of 190 plant species. Their list does not coincide with that of Okabe. Plants used to treat venereal disease exemplify well the differences. Okabe observes that "there are a number of remedies for gonorrhoea" (Okabe, 1941a (Okabe, , 1943a . Venereal disease was introduced by the European and American colonists during their explorations and quests for economic treasure in the Pacific. An 1862 native population count in Yap was 10,000, and had since fallen to 3,713 by 1935. An earlier 1783 estimate was 40,000. Venereal disease as well as tuberculosis and dysentery are listed as "prime causes of depopulation" (Naval Intelligence Division, 1945) . Okabe further remarks that medicinal plant cures for gonorrhoea are proven effective and ought to be scrutinized for pharmaceutical value. He lists a total of 13 treatments for gonorrhoea, including one of the Chamorros that was not listed in the 1941 report. There are two treatments listed for syphilis (Okabe, 1943a) . Salsedo and Smith list only eight treatments for venereal disease, and furthermore some of the cures Okabe lists are not included in the Salsedo and Smith report, and vice versa. It appears that a number of formerly effective cures had fallen into disuse during the post-war era.
For example, one gonorrhoea treatment listed by Okabe is "young leaves of aeaseel and of akabui, 10 each are mixed and eaten." Aaaseel is Eugenia reinwardtiana DC. (Myrtaceae), and akabui is P i~e r betle L. (Piperaceae). In Salsedo and Smith, the young leaves of E. reinwardtiana are used to treat chest pains, and the local name is listed as W l . The young leaves of P. betel are used as an aborting agent, and its local name is listed as kebui. See also RA. DeFilipps (1987) for additional references to other literature on medicinal plants of Palau and Yap, as well as on other floristic studies of the Pacific Islands.
For purposes of historical completeness we believe that it would be valuable to record here and have published for the first time in the English language the medicinal plants and their uses as found by Okabe on Palau and Yap. With very few exceptions, the nomenclature conforms to the checklists of Fosberg 4. (1979, 1982, 1988) . For translation preparation of Okabe's reports, see Literature Cited.
Other reports on Micronesian vegetation written in the Japanese language have been translated under &x+mst a n c e s -d e s~i b e d -~~s B~~~~. -D r P R a~B F -~~b e F g , S I g i t h s o n i a n~I n s titution,-has noted (pers. comm., 1988) that only a few, if any, herbarium voucher specimens were collected by Okabe to afford later verification of species identification.
LISTING OF PLANTS AND THE DISEASES TREATED BY THEIR USE
In the listings by family presented alphabetically below, the sequence begins with ferns, followed by monocots and dicots. All information regarding Palauan medicinal plants is from Okabe (1941a Okabe ( , 1943a , unless otherwise specified. All information regarding Yap medicinal plants is from Okabe (1943a) . In cases where Okabe, in his studies of Yap, noted in which district he learned of the treatment, the district is specified. When two or more plants are used in one treatment, the treatment is stated under the name of only one plant species, this plant being in almost all cases the first species named in the treatment. In most cases, the wording is Okabe's, but often we found it necessary to alter the grammatical structure of the sentences so they may read more easily. In some instances, however, the meaning of the sentences was not clear, and in this case we did not alter the grammar. Also included are poisonous plants of Palau (Okabe 1941a E~i~r e m n u m carolinense VoIk. TOILAL, TOIRAL (Palau); GMOI, GUM01 (Yap). Palau: (1) In childbirth, safe delivery is expected by taking the juice squeezed out of six leaves, diluted with water, three times a day. (2) As an emmenagogue, the leaves are crumpled and steeped in water, which turns red, and is filtered through the fibrous network of a coconut leaf-base and drunk. (3) Sap of leaves and stem is poisonous. Yap (Giripes Dist.): For tuberculosis, young leaves of this plant and of Costus s~eciosus are crushed together, and the sap is drunk together with coconut milk. Also see Decaspermum fruticosum (Myrtaceae).
Rhapido~hora engleri Kanehira ORII. Palau: (1) An afterbirth can easily be expelled by taking the juice pressed out of the leaves.
(2) Sap of stem and leaves is poisonous.
ARECACEAE Arecha catechu L.
A-BU, A-BUU, ABUU (Palau) ; BUH (Yap; n.b. another "buh" is Schizostachvum lima of Poaceae). Palau: (1) Seed is wrapped in leaf of P i~e r betle and chewed for a cold; cold is cured after perspiration. (2) To cure stomach ache, eight roots are crushed together with young leaves about six centimeters long (1941a; n.b. 1943a says sprouts about six centimeters long) of Pandanus macroieanneretia and eight leaves of Codiaeum varieeatum with a cup of water, strained through the fibrous network of a coconut petiole-base, and added to copra which has been scraped from the end of the coconut bearing the germination pores ("eyes") and which has been strained through the coconutfiber;_this_mixture is t h e n i n g e s t e d _ l t a b e l i e v e d e p a t b~p a~_ t x _ 1 l :~~e~i f f t b i s i s potion is "injured by birds, insects, rats, or stepped on by humans. (3) To stop bed-wetting, the soft, unripe fruit is pressed, and the juice is diluted with water and drunk. (4) As an emmenagogue, new roots are crushed together with new leaves of Pandanus macroieanneretia, eight leaves of Codiaeum variegatum, and copra shaved fresh from the end of the coconut with the germination pores, then filtered through the fibrous network of a coconut leaf-base, and drunk. See Codiaeum variegatum (Euphorbiaceae) for another usage.
Yap: (1) For arthritis, the sprouting buds of this plant and of Cocos nuciferq are wrung together and the juice is drunk. (2) (Ugiri Dist.) Roots of this plant ("rikekembuh") are crushed together with pitcher-leaves of Ne~enthes mirabili~ and unripe fruit of Inocar~us fagifer, and the sap is warmed together with coconut milk and drunk for gonorrhea. (3) (Whole island) As a condiment, the unripe fruit is wrapped in a leaf of P i~e r betle, some lime is added, and it is chewed. When leaf of Piper betle is unavailable, the leaf of Callicary candicans is substituted. Also see Aidia cochinchinensi~ (Rubiaceae).
Cocos nucifera L.
--
A-RYUS, ARYUS, ARIUS (Palau); NIU, NYU (Yap). Palau: (1) Oil is rubbed on head to treat a cold. (2) Sliced copra is applied to a wound. (3) Coconut oil is spread over an abscess. (4) Coconut oil is spread over arthritis-affected part two to three times a day. (5) Sap of young, red pericarp of coconut and coconut milk are mixed, and taken for amoebic dysentery. (6) As an entiemetic, the inner pericarp of a young, unripe coconut (should be red in color) is shaved and pulverized, and taken together with coconut milk. (7) As a febrifuge, coconut oil is spread over the head and body. (8) To stop bed-wetting, juice is pressed out of the exocarp of an unripe coconut and drunk. (9) Coconut oil is applied to a burn. (10) Juice squeezed out of rotten leaves is applied to a burn. (11) Hot coconut oil is dripped onto an insect bite. (12) When washing hair and body, grated copra wrapped in coconut fiber is used. (13) For seasickness, young pericarp of coconut is chewed.
The use of coconut for medicinal purposes in Palau is quite extensive; its usage is recorded under the names of twelve additional plant species: Colocasia esculenta (Araceae), Areca catechu (Arecaceae), Cordvline fruticosa (Liliaceae), Curcuma lonea (Zingiberaceae), Acanthus ebracteatus (Acanthaceae), Ajeratum convzoides (Asteraceae), Terminalia cata~Da (Combretaceae), I~omoea indiq (Convolvulaceae), Codiaeum varie~atum (Euphorbiaceae), Derris elli~tica (Fabaceae), Abroma augusta (Sterculiaceae) and Phaleria nisidai (Thymelaeaceae). It is used mostly in the form of copra, then coconut oil, and lastly coconut milk.
Yap: (1) (Ugiri Dist.) For a headache cure, the petiole of a leaf is shaved finely and pushed into the nostrils to make them bleed. (2) Bark of coconut is beaten with the "mafalei," upon which "wech" (burned and pulverized limestone) is spread, and the juice which is pressed out is dripped onto a cut. For this treatment, a coconut palm should be selected from those growing near the road. (3) (Whole island) For a deficiency of mother's milk, coconut honey ("achief") is taken from flower-stalk and chewed together with copra, which eventually becomes mucilaginous; it is then taken. (4) (Ugiri Dist.) For diarrhoea, a young coconut ("etibai") is crushed together with the young leaves of Wollastonia biflora and the sap is drunk. (5) For leprosy, myriapods called "agur" are put into coconut oil, left until they are decomposed, and applied to the affected part, which has been stuck by a needle to release pus. (6) (Ugiri Dist.) To relieve over-eating effects, the outer skin (husk) of a coconut is squeezed and the sap is drunk. (7) To treat a husky voice, a leaf-base ("pare?) is squeezed and the sap obtained, to which half the quantity of rain water is added, heated, and taken twice a day. (8) (Whole island) To keep mosquitoes away, the rotten roots are burned. (9) (Whole island) As a toilette, the whole body is rubbed with copra, and then washed with sea water. The use of coconut for medicinal purposes in Yap is recorded under the names of thirty-two additional plant species, which due to the length of such a list are not included here. It is used mostly in the form of coconut milk, then coconut oil, copra, and lastly coconut leaf. Hanguana malavana (Jack) Merr. EWOEIS, EWAIS. Palau: For ringworm, the juice from the basal white portion of young leaves is applied several times.
LILIACEAE
Cordvline fruticosa (L.) Chev. ASIS (Palau) ; RICH (Yap). Palau: (1) For ophthalrnia, young leaves are crushed, and the greenish juice is put into a shallow basin and diluted with water. The face is then dipped into the basin, and the eye is opened and washed. (2) For epistaxis, the root is crushed together with young leaves and fruit of Acanthus ebracteatus, and copra, a part of the juice is drunk, and the rest is poured into the ear. See also Acanthus ebracteatus (Acanthaceae) and Abroma aurmsta (Sterculiaceae) for other uses. Yap (Map Dist.): For lacquer poisoning, a young tree is taken and its leaves are rubbed on the affected part. See also Alvinia carolinensis (Zingiberaceae).
MUSACEAE
Musa sp. ILASS, IRAS. Palau: For gonorrhea, the juice of stem and leaves is drunk. See also Crateva s~eciosa (Capparidaceae).
Musa sp.
-MURGUEB. Yap: (1) Young sprouts from an old stock are crushed with the stem and leaves of Costus s~eciosus, and the juice is drunk to alleviate stomach ache. (2) (Ugiri Dist.) Young plant is pressed, and the juice is used for rinsing a cut. (3) Juice from the stem is squeezed out and applied to --a sarcoma, -which is then tied around "with skin." (4) Unripe bananas are boiled in soup and --taken to treat amoebic dysentery. (5) For tuberculosis,stemof b a n a n a i Y t m w d G s a p accumulated in it is drunk. (6) For fainting, stem of the banana is squeezed and pushed into the mouth. (7) Curcuma longa L.
TELAP, TERAPP (Palau); GUCHOL (Yap). Palau: As a cosmetic for the toilette, roots are ground into a fine powder, mixed with coconut oil, and put on forehead or other parts of the body. Yap (Whole island): The roots of "gchol" make up "rem" which is mixed with coconut oil and used in toilette. Also see Alpinia carolinensis (Zingiberaceae).
Zingiber sp. IYOL. Yap (Rumon Dist., Rii Village): For leprosy, roots are ground down and mixed with lime and then applied to the affected part.
Zinp;iber sp. YOI. Yap (Ugiri Dist.): Root is crushed together with young leaves of Ocimum sanctum and of lemon, and taken with coconut milk as a heart medicine.
DICOTYLEDONAE
Acanthus ebracteatus Vahl KOL'LIL, KORIR. Palau: For otitis media, four fruits of Acanthus, two roots of Cordvline fruticosa, and four leaves and two young roots (about 3 cm. long) of Brumiera wmnorhiza are mixed and pounded. Scrapings of copra (taken from the end of the seed bearing the three germination pores, or "eyes") are added. The mixture is filtered through the fiber of a coconut leafbase, and the juice thus obtained is injected into the ear. Also see Cordvline fruticosa (Liliaceae).
Blechum brownei Juss. MALAI. Yap (Ururu Dist.): For framboesia, stems are leaves are squeezed, and the sap is applied to the affected part, which is then wrapped in a leaf of Morinda citrifolia and heated from above.
ANACARDIACEAE
Rhus taitensis Guill.
-- (Nif Dist.) For myelitis, leaves are crushed together with leaves of Acrostichum aureum and Allo~hvlus timoriensis; the sap is then filtered through the brown fibrous network of petiole-base of a coconut leaf, and the sap is drunk three times. Dosage each time is half a coconut shell cup. (6) Leaves and bark are wrapped in "mareniw" (brown fibrous network from the base of coconut leaf), and put into a young coconut ("tob") cut crosswise, then squeezed in the sap several (an even number of) times, and then taken twice a day for gonorrhea. (7) (1) Bark is mixed well with a whole plant of Cassvtha filiformis and copra, crushed together, and the juice which is squeezed out is drunk for gonorrhea.
(2) For gonnorhea, bark from two pieces of stems, two to three centimeters in diameter and seven to eight centimeters in length, is shaved, crushed and filtered through the fibrous network of a coconut leaf-base. This is drunk with coconut milk. If a handful of Cassytha filiformis is crushed and filtered as usual and taken with water, no recurrence w i l l take place. The coconut shell from which copra or milk has been taken should be buried in the earth. (3) For framboesia, young leaves are mixed together with young leaves of Glochidion ramiflorum, crushed and applied to the affected part. For other uses, see Pterocarpus indicus (Fabaceae) and Citrus limon (Rutaceae). Yap: (1) (Ururu Dist.) The bark is tapped, and the latex is spread on a cut. (2) (Ugiri Dist.) Leaves and fruit are crushed together and put onto a sarcoma. (3) (Whole island) As a stain for teeth, leaves are boiled together with a black clay ("buh") and applied to the teeth at bedtime. See also Allophvlus timoriensis (Sapindaceae). E e r i n a~r i w a t a -L . -
--
No local name given ( with water to cure a bruise. (2) (Giripes Dist.) To have an easy delivery, when a woman is five months pregnant, she inserts crumpled leaves of this plant into "her privates," replacing them every other day. In certain villages, leaves of Vavaea pauciflora are used instead. (3) 
